Isoproterenol regulates CD44 expression in gastric cancer cells through STAT3/MicroRNA373 cascade.
Gastric cancer is a heterogeneous disease, and stem cells are thought to be the cell of origin contributed to this malignancy. However, studies with breast and intestinal cancer models show non-stem cancer cells can change their surface phenotype and convert into tumor-initiating cells induced by the signals emanating from surrounding tumor microenvironment. Here, we show that CD44 was expressed at different levels in gastric metastases compared with primary tumors, and also negatively correlated with the expression of miR-373. By using a panel of human gastric cancer cell lines and analysis of archived data from The Cancer Genomics Altas (TCGA) database, we verified the inverse correlation between CD44 and miR-373. Furthermore, the stress-associated hormone, isoproterenol, could increase the expression levels of "stem"-related proteins, such as CD44, Nanog, and Rex-1, and induce chemoresistance in gastric cancer cells. Transfection with miR-373, however, reversed not only the effect of isoproterenol on phenotypic conversion but also its effect on drug sensitivity. Isoproterenol triggered downstream target STAT3 mainly through β2-adrenergic receptors (β2-ARs). Activated STAT3 functioned as a miR-373 suppressor by binding to its promoter, which forms a positive feedback circuit to maintain CD44 activity and direct the phenotypic conversion from CD44(low) to CD44(hi) expression. Our data suggest an important role of β2-AR/STAT3/miR-373 signaling on the transformation of gastric cancer cells. This study also suggests a potential therapeutic or preventive treatment for gastric cancer patients who are especially prone to psychosocial stress.